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W£«>tt«tt»tt«r«|fl|-r £ It 

- feiti* *3tfS a* * *,* 

[00 0 1] 

iw>m-r*&m&m Jama,- 

C0^ft^5rjKS#S(WDM: Wavelength-Division Multip 

lexing) l, *^r-f ^<eaw*r^LTfiaw-««*# 

[0 0 0 2] 

*vO*S. f iS^JKlSDN (B-ISDN) *W 

ttCISfl(64kb/s) *r<-* i L'fca»©a«**J: 9 t 

*W^T7^ KTb/s = 1,000 Gb/s) ??X*f£ 
i&STxtCTDM: Time-Division Multiplexing) , imWiT' 5 
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«O^^J#-Sgi^irS;(0TDa: Optical Time-Division M 
ultiplexing) , &S#fie^^OfDM:Wavelength-Di 
vision Multiplexing) QfVGmii&AsiCftlitotlXV* 

[0 0 0 3] i(Dp*,WDM &m&£,t± s 
*WHlt5i*^i, K— ^367 r-f^T^r (EDFA: 
Erbium-Doped Fiber Amplifier) CD/Al^J^j^jg-jg 

io fti Lrt>«w*$*i,r^5. £©±5«WDiiei&5ra:«> 

flS4*lT^6 EDFA LT«**mfc*:7T^< 

. ^^,, jyu ^ , „ ✓ — tretfj(cra\ x/i-f 

*^*V(Er 3 ~) *©#±BMa->*K-* , Lfc¥- 

20 (± s 1530nm 1565nra ^T'O 3Snm gg-e4THz«± 

[0 0 0 4] 

30 [0 0 0 5] (l)'#*«t**li*-*-5fcftoiS«f« 
(2) X£loA2J^-?-* UV^fdjoJtS^l^ 

©**m*H-5spfitt,- ( 3 ) *r**A'<7>xm*iam 

<4)_2&fiS«>«*lMt, (5) A7^* 

[0 0 0 6] *fe,-3f7T-f^r^<o3E*«j5:*Ht4 
LT, (6) &t**tt (7) Wifl^»tt (*fc«t, 

tt) . 

[ 0 0 0,7] ^^»T% (2) gggggg ^aME D 

[ooos] ( 3 ) <omttvm^m^ti±^^^ 

0 ^5fcftlC:ti:5^Jg-Cfe5 0 ±»tt, -eSKT-foS^ 



3 

—g— K3fc7 r -Y /<4»T-%gr-r 5§BffifI^gg(SPM: Se 
lf-Phase Modulation), *B2<4ti^^ (XPM: Cross-Phas 
e Modulation) , Bjfefe^B^ (FWM : Four-Wave Mixing) 

tc^giiS. TP5(4, ft7 7 ^<T j g£j- 5 

l^^)^ (ASE j Amplified Spontaneous Emission^ iC<t 5 
{S#*f*6#it(SNR: Signal-to-Noise Ratio) <7)'£fct:i& 
<Wx.oJ;9i:S^$h5 0 ft^r^TVTVJtH^tc 

[0 0 0 9] (4) CDs£jHli, eiS8S* s 1.3jtm*d1K 
^— K3fc:7 W^SMF: Single-Mode Optical Fibe 
r)T**>5«^, EDFA©l*«*«ic:#SEl-5 1.55 M m CO 
fcgr^ftfCS-f-LT, fei^SStC 18ps/nm/km aJS^ifcrt 5 
fc5fc£>(C, 10GHz£i^ofciS^tei£ii;gcDlf-S§-£te 

.5. 

[0 0 10] (5) !6I^Iffi*7 7/f^T 

•r tti73 140fjett«r«-a T ^ 5 & 5 . 
. [0 0 11] *369JM:, _hfle0>WtJH**«fcU #Kl, ft 

[0 0 12] 

[RHSrflWtf 5fc»fl5^a] ±IE^S(4s 

t . #±*5c**K-:^Lfcjfczro36:7T. 

[0 0 13] fit#«2<75SgBJK:J;tUS, 

<b*L:i t -Y >»<«>3pJ»#lt»«fttt#ttSr*t 
55* «r K-7-tfcIZ©)t77 ^<«r*^-S««*it* 
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[0 0 14] $ <b C, IS*«3 <n&WiZt.tU-£, jgg# 
SI5:K-yLfc3t77^^tL> «tti§Hfc3t1t-§- 

st, BWB»»»flt#a*»&m*$it5#36flr*a s A* 

$ ft 5 *±a7C*a< K-7* $ ttfcm Z. <75ft 7 7 w £ , 

vl com-©)t7 r -Y s«om*)W\c®rt btiznM-RV 

-y t * 5 i &{g *. 5 r. t k a <o s« 

[0 0 15] 

-SONE Tfij^^- e^^ g tt 5 fcf -y h U— h 10Gb 
p s L- — J* O C — 1 9 2£.l£fc's' bU— h 
2. 4Gb p s <D±m%-7 AOC- 4 SiZ^fl^iX 
20 S^StSS (^-^r^) £#I9^T, t*3 2ft^ 
*-CtSfi#-£L-C, -*iOf- ; e-Ff77^^SMF 

l^glcofe (WES TIM) ^bA73$tL-C|B]lll9^ (E 

ast) ^mm&ti. mm<D& (eastmm^a^ 

gtl-CI^ErokfflJ (WEST) ^fijS^ixStWt LT 
[0 0 16] |^|g|<DWE S TfflJJCibS 1 0G b p sfci£ 

itwm, *(t#as(t«oswi&u«3t«*a««BJo 

RW-li^tf. 3tefS-§-i£i&flSOSWl Ml 1 C03t 
30 feSr\ SONETOSTS-19 27l^-ACfofcl 
0Gb p s roSStff-^'T&IS O C — 1 9 2 jfe<f #7 
U-Atc^ofc&fiA 1 (1 0Gb p 

s) Srt±J73-T5o r«>*ftX l©36«-§-«: 

m^m^m.-wMu xAroA^iffli^^ft^jt'sr^^sv 
ATAiicai^-r^, ^if^imasoRwiii* 

( 1 0 G b p s ) ^tta«>ttS#S^1KK'KWMU X A 
nmtiM<Dim^:7 ! ^-^f-f\y ? t-RWDA i «J g« 
40 U STS-l9 27k-A|;?fofel OGbpsCg 
«{f#4rW^t-5. mm<V E A S TffllCfo 5 1 0 G b ^ 
s e^SE 1 14, WE S T-Wcfc-S 1 0 G b p s 

mmvf t m—<Dffimx*h <o , t^i -^simspo r e i t )t 

. fS-^fSSCO SE l i Srgftf. 65 OR E l 

14, S«raw«fi^fi^-Bt^SwMUXBCDm^«iro7tfi 
Sr^fyk^tRWDB J; •) , O C - 1 9 2 ttff # 
7U- A(C?¥oft:J6SA KO*— «ES)tft-§- (10Gb 
ps) 5rg1IL, STS- 1 9 2 7 U— AJC^ofcl 0 
G b p s 03«*CffiM3-«:R±i-<5. 3t[f^-^tfflJO S E 1 
50 li, M11(0)£M, SONETWSTS-19 27 
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f-j>iz'ft^iti ocb p snm,%m*x-mmu oc 

-1 9 23fefS-§-7U-At^ofc«5A. 

fe-i- (lOGbps) ftSOjfcg#S#llt£gWM 

UXB^«(l;tlt^fc^g^VATB IK 

[0 0 17] £33, ^3£®^VATA, V AT B 

[0018] Wt<, [§30©WE STASIS 2. 4G 

fSlfSORWn^ 3fcft*iSflraJOSWntt. ft 
&Z.n<OHm& s SONET©STS-4 871/-A|; 
^Z* 2 ' 4Gb P 8W1, *«*'K«U OC-4 8 

( 2 . 4Gb p s ) £&®<0&g#fi#|tt£eWMU x 
A»A*«lC«tf fe«irW«»VATAnfcffl*t 
5o Sfc, ilSfflf R Wn lif K)t7 7 ^ 
^. , SMFffLXfiaifcfct,feO.G.-4.8-3E<|^7V 

^«ofc«si n ffl|i- ism(2i 4Gbp 
s) *«rao«ft#m^HitsitwMuxA«>fflA«o!)jt 

SSr^T-k^tRWDAi^nL^ STS-4 
8^u-A(c:^ ofc 2. 4 G b p s (Oftkft -§-5rS£-f 
3. lBOEASTfflCt5 2. 4Gbpifi»tE 
ntt, WEST«K*8 2. 4Gbp .fiaWWni 
l^-0*^T"fe (9 s «Hf3E»»OR E n £ «<t 
(SOSEnim. 3«l-WHW|IOREnH:, sfffSrcD 
^«#fi^gtggWMU X B <omi3to<D1tW&k>f^Asf- 
7"^tRWDBil OC-4 8*(t*7U—A»c« 
^fc** An (2. 4Gb ps) £g 

• U STS-4 87^fc« ofc2 , 4Gbps» 
«***«rWfei"6 0 JIHB^jSflMuo S E n tt s «i 
BW ***> SONET©STS-487U-ACSo 
£2. 4Gbps©t^fftfiU OC-4-8M 
t7l/-ittofct5i n Ci-fig3tjgt (2, 4 

Gb p s) £, 'Raoasjt^fi^KianwMuxB^ 

**KR» &*lfcTO*Ha»VA T B n fctttfrT 3. 
[0 0 19] lOGbpsfilgfwi, 
4Gbps«gWn, En SONET* 

WES T«*fiaat«W 1 ~ n *& CD^f # U~„f 
ftLT ' (3-80 U 2£*#fi3fcff4 (WDM 

-K3i577^^SMFOa^tf t5tJ!)Ci E r K 



MUXBfi, S^LfcJtS^fi^^^^^^ (ft 

U E A S T«*ti&SK E 1 ~ n Hit* 
(4, 10GbpsfiSgSEli2. 4Gbp S gii 

H^-HfcfattSLft^af^rSC-e^o, 6 0 0Mbp 
8fij&£ft (OC-l 2ftm^-7 L-Atfofctl^ 

[0020] ses# seg-t-s fc ft tt< ♦*eaaiJ 1 



_ ..-.-w ^u.w^ip <j-a:y\yj 9 OSUlC, h 

~ V *T, mS"#M^'ilMBWMU X AXWB ^A73«S 
20 VW'*»K:*^ir*A^K:SW&*v5t>»4-*-S. Hl 
■Ctt, *3tea5ftliW 1 -WnSO!E 1 ~E n 
#l^iglWMUXASWVMU X B ^CDATjft&g 

[ 0 0 2 1 ] WHfcon-ttjtaeaiHaw 1 ^ WnR 

Ml-En^f.SS^igji^ux^ WMU 
X B (CA7J Sftfcfeft n-U mm 

yr*-f (VAT A 1 ~n , &tfVATBl~n) t 
30 A7J$*1,5„ 36T«nCTy^*-^VAT(CA*-f5«E 

TWMB -<75A7J ^ufcfSgfj L-C, =§-3£(f -§-;asfeJ|# 

TAsf-rfUW (TWMA, TWMB) tCA7^*VC 
40 tt«*K**i£ttft*ft flr + (WDM) t LTffl ^ $n . 
3« 3fifeS#a^-§-f±3fcjK ? h7 y7 - (twa 
A. TWAB) f^ATj&it, J#<S$tT/"Ctb7J$tl5„- * 
#*hT^7" (TWAA, TWAB) li, 
l«telgT*feoT, ««g|©Erl>--7-77-f/?i, C 

50 tt^^^wytm^zztietimmwmx-mmL 
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»-frf*, *iKfflBlfi3feai3.= y hB ST A, BSTB^r 

[0 0 2 2] ^hT^TWAA, TWABT'IIIb 

A^T-t-y^f^ (SAUA, SAUB) tCAAJH^o 3t 
K^7t7^f SAUA, SAUBT'lt, 

firattGtl^^tKf^VATAl-n, VAT B 
1— nJC^-f — bV<y^L, ^iiTy^TWAA, T 

wAB^>ffl**a3EKiftaj: 5 jc**BnE«w««>*« 

[0 0 2 3] jt*«#at»«S«WMUXA. WMUX 
BAH, LSlW^45fia*f"Cib9, SAUlco 

WAW1-LWAW3MLWAE 1-LWAE 3 £ra 

1 — 3 la*, ^>7^7^LWAW1- 
LWAW3WLWAE 1-LWAE 3 fCjOx.. 

hBSTWl-B STW3MBSTE 
1-BSTE 2tmtthtl&b&K* '^*LbC0ft«SS« 
T?*>5HUB 1-3 iMCasy b 1 — 3.asrtJKS*l 

3 oKR&iva £ ^ 5 toH--t*H:4 < , 

[0 0 2 5] *4 , «»3Xtt**l»ia»6.m*4ilfc 

Ks#m^«saBx«2£s#fi^fiiig 

BAt£§W fettfc^t^y T y^RWABXHRWAAt 
A^£ft. it*I2*L5 0 ^y/^RWABWRW 

AAi, fto^hry^ %4 ^yA ^r^^tm 

.fi3tjB^-^y hBSTB, B.STA3dSSitfc*X, 
RWAB, RWAAJCflti»"srfiB^«j*SttTV^S 0 ft? 

yry^RWAB, rwaaii *tHBLrt:fti£«#fi« 

^^^tSSx^^^^^^i^ (RWDB, RWD A) K 
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iaot, og 

b p s eiS^gE 1 , W 1 £tf2. . 4 G b p s 

En. Wn"CS«"C#5)eft**caijlSix5o IBHttt 

fcE n^iOGbp 8.*«*^*ea63SllE i 

-§-gitwo r e i avjtesisiiw i <o#« ^mno 

RW1 &CA^£*U ifeftA nC02. 4Gbpst§f^ 
ttfi&SKE nOjfcf»*£fflM»ORE riJRl5}frBi£2£B 
Wn Offlf ^Sif WORWn lCA;ft£;ftTV^o 
9 > — (WE S TftO <D 1 0 G b p s tei^BW 1 
10 b^SS^fiv-^-r^fcA^^nfe^f^, flU* (E 
ASTfl) coi 0Gb p sgiS8tE 1 liieiSSJx, — 
# (WES TftO <D2. 4Gbp8fia*lWn^6* 
KS^fiv-^xA^A^^tl^^f-^H, flSL*" (EAS 
T fill) CO 2. 4Gbpsei£g|Enl:€SJtl5o 
[0 0 2 6] |HH-C*±, 1 0 G b p s '^fi^ilW 1 , 
E1SV2. 4 Gb p s jte&gfiWn, En^gi^ 
UTfct). 7«(03ti6fi#l^fA (b) {±lW<0% 
M^l^fA (a) £iHHIl£>*/£) OEASTfllS 

wwESTWctn^wjct-sjttt^a^SBosE . 

20 1' , OSEn* tOSWl' , OSWn' 

gmStfOREl' , OREn' iORWl' , ORW 

(a) t (b) t-rvv—y^: (yy/jit) ©htfns?- 

*«ro*y h!7 — Wfe, SONET U is?*y W 
£«*EASm *«*5WEST«fc*0^ 3fe« 

[0 0 2 7] EllCDjtSES^fieiSv'^'r^*-*5 

©7*— ^ htfe^SONET (Synchrono 
usOptical Network) -(SiSSf ^"Clffcfr 
^5eaS7lx— A*cov^TKMi-S, B2ft, SONE 
Ttft^n5S*e^7 U— A S T S - 1 <7} ^ 1/ — ^7 
a— ^^hSr^fo ^STS-KCIl y \s— J±mM 

40 yKlO 9X8 7^ 

b(D^,XJ— K2 0 9 x 9 0^ h<omn^L 

X$3 9 s SONETTil r.0>9OX9AW h (=8 1 

o^>f <nyu—M.*m&8 o o osi^f Ztizzt 

(Ci^ 9 0X 9 X 8 X 8 00 0 = 5 1; 8 4Mbps 
<^e2Si8«*l*o«-gr [STS-1 (Synchron 
ous Transport Signal Leve 
1 1) ] ^«fiRSi^-CV^5. ft*3, SONETS 
Sttt, ITU-TT«$^MPSDH (Syn 
chronous Digital Hi.erarch 

so y) \zmm\.tz*tx<omttt&&te&tt<nMmx&z> 0 
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SDHeSfcSxC-C-fi, STS- lt#jSt5 7k- A£ 
S TM- 0 (Synchronous Tranfer 
Module Level 0) £ P^Ay-Cl^S,, 
[0 02 8] * tlBO*-^, K i o fctt, B 3 
tearfijlc, 4M*KtMifijg£( (LTE) £#H£ 
#A#S-ft^g (ADM) BitKU, 

(ADM) B-eoaiCBlCLTEIlWADMC* 

K (SOHl 1) tLTEraT-OiiifWggfc^LT 

^K.(LOH12) £#fl3*S*VO*5. S 
D H T-ll, -fc -> 3 y K ^ g ^ 

-y<^5,K (R-SOH) £P?T^ ^j^w^j,^ 
/kg-mib±? is 3 >*-s<~.~, K (M-SOH) £Pp{f 
tt> R-SOH£M-SOHJi££*>>-c-tr*->g 
(SOH) tPfta,oS^t,$,5, 
[0 0 2 9] -5-LT, pi oiZft, £%. 

± , s.oHi 1 iehs, 7 i—M.mmm±m<DA 

1. A2^-f h^t^-> 3 yi lA±t*©£iSH0i^ 
[B IP (Bit Interleaved Pari 

ty)]^hBl,^i/ 3 yi UT'O 

<oiiff£fr£ o1tib<r> : f~ fmigf-vZ./i' (dcc) 

hD 1 ~D 3 (192kbps cOt-*-^ y # 
f J> s Sft§^T*3v, LOHl 2tef3: N 
WBIP^FB2^APS (Automatic 
Protection S w i t c h ) j<4 h K 1 , K 

2, 7-(yi2Alf«DCCffl/WhD4~D12 
(5 7 6 k b p sOr-^ y >^) *i*j5S^$ttTv> 

5o i2, I24.»c:*5V%t, sJV^* • h [ A 

U (Admini strat iveUni t) *-f> 
*3 13(4, €S7l — Arofijai^q n — K2 0(Cf§ 
»$ilifly*-^asy h (VT : V i r t u a 1 
Tributary Unit) coy U— Jv&fB £ <D|| 

3{ci!), vt«7 ^-j±mm*nnmz-m±-tz> 

[0 0 3 0] -frLT, SONETT'li, :©i^ 7 U 
— A#i£&*Pf 5S*fi37U- M. (STS-l) £n 
(fcjSTU n = 3> i2i 4 8, 1 9 2* 

fCi 9 -USi^*"* - * STS-n7 U~-A«MIWt 

£*V3„ flj&fif, STS-171^-i,J37i>-A^ 
-T h#-SrTiX«, STS -3 (5 1. 8 4MbpsX 3 
= 1 5 5. 5 2Mbps) s 1271 — ■i.^-'-W b^-M. 
■ttlliy STS-l 2 (6 2 2. 0 8Mbps) , 48 
7l^-A^q^ft}yfSTS-4 8 (2. 4 8 8 
Gb p s ) s I 9 27^i^v WMSTS 
- 1 9 2 (9. 9 5 3Gbps) £ V B&fi-g-ri^/jg 
$*tS; £33, SDHfli, S TM— N (N=n/3) 
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a^ri^ttift bSTS-ni N««>£2H|g* t o 

[0 0 3 1] iif> @lfC*j^TffcWLfcSf S-l 
9 2 GE^7U-Af!iOC-19 2) £0Hc£5 
£, ^W7L^-AS^|i > g) 6 (c^fJ: 0 fc, 9X5 7 
6 (3X192) ^ ht^)^--/ 
6, 7 0 4 (8 7X1 9 2)'^ F©^B->*20i 

10 (A 1 , A2^ K BI P/W hB2ftif) ©|J n /< 
[0 0 3 2] il©3Efif#t^fA-ett, _bi$<0S 

T S — 1 fl 9. 4 a lr 44r*-^»- z ilijs- a.-, . . . _ j. 



C-192, 48 (Optical Carrier- 
Level 192.48) asft* 3 2 ^-r^/HJ-jfcg 

20 [ 0 0 3 3 ] B 1 ©3fc**#ftSy*^ AT'li, 3t-f 

^7>7LWAW1-W3, LWAE1-E3WS 

FO^tptSit^^TVNS,, ftitf* hT>7°TWAA, 
TWABMi7P7y7RWAB, RWAA^*! 

1-314, y-KW, E^&ffth, 

5„ 01O3ESf#l^fA|j; t &7c3 2&« 

7fe7 T 'i ^ SMF C i «3 €lt5C £ ^ffe^^, 
^•7-A*AB*tt, «itf, 4&S (^i-W #<D7t 

fc s ^^^Srifsar-f-s^jcHt, E r K-^Tf ^ 

-f ^/KOJtKt-g-fo-tir-T, itSfflSie^itilB S TW l 
~3, BSTE1-31OTSTA, BSTB5r^Pf6<j 

c *' Er K-77r^<®«^ (a» % ^153 
Onm~^)l 5 6 OnmWftKftofSfflfcfcS) 

50 [003 4] fiS#f5>igiWMU ASIAVMU X B 



11 

fc36»*#M* (**3 2ft^»(0}t«*H 
tf) {-> *f-t'^f -v^;Ky-3 r -7x-70SC I 
A, OSC I B*»6ffl**ixS*a-»JtPffl*fflr*«rS 
^icS^ILt, K*7 7 ^ SMF ICA* 

f-5 0 #36**111 — 3 -CM:, ^yHyr^LW 
AW 1 - 3&t5L WAE 1 - 3 ^A* E« • ffflffll 

36«**£*U 36*- tr^y-r^u-f i/^— ^ 

OSC I W 1 — 3 RTJO S C I E 1 — 3 KlA^ L"C, S 

HUBl-3*»6ffl*SilfcKa-ffl 

IWl-3MOSCIEl~3Ct, 36«-B>K2lM*3 
£S-ffl»Jtiff tfC, 36^ >T>-7°LW 
AW1-3MLWAE 1 — 3^i.01ftI$iXffi**iX 
5***#M*i:SfeK:ifi**«Sft8. 36i£*#S 
#KtS£gWMUXB, WMUXAlCte^Ttt, HtZfVT 
V^RWAB, RWAA^t, K« • WH*fll*4: 

#iKU )tt- t^f y^-7x-^o s c i 

b. osciAtAALt, m^f^t-^-r^o 36i£ 

fi^t5>lt^tWMUXB t WMUXAOHUBB, H. 

■5116 i ft So 

[0 0 3 5] H7f4, Hl-<Oj|fi*ft^*&a6v'^-r-^^ 
^tt^^^A-ffig («?*) co— «Sr*i"*"C*>5. I 
TU-TiSflGmc stli Er K— ^r-Y^S: 

A-) Ifigi tt, B7te«i-J:$fc:* 36**1 5 5 2. 
5 2nm?rI2pSftfcU Jli£$fc 1 0 0 GH z 0£*K: 
Htrnx-S^^JO. 8 nm) HJBIKD^!? y V±\£ s ?+* 
^*WMTZ> ZLbb Iti/^o Hio*«ft#I^f 

lu 1 6i£*#£-£LT3 2*ft#It5«^lC, 4HK 
* (^-v*/u) «rH7*OxSlT?*i-^5 y KtcEBL 

^7 7^Wl#t« *M7>36i£:gl 5 10 

l±s —m-VibZ&. E7co^^r^.iE«Ctt5 <k, 16 
ft*#ft^-C(i, Er K-y^r^v^*IJ#ffir«0^ 
o««*fiJ/B LT3fctfc*M«*r5£-i**TOT* 
^ Er K-^7r^^^l#f« (15 3 Onm-1 
5 6 0 n m) 4kT Srfljffli 1 Sifr^KlJfc-N E r K-^ 0 ^ 

[0 0 3 6] nktc y 36*— tr^f--r^/uosc(^ea&7 

^^ATli, 1. 5 4 4Mbps©DS17*-7^h 
SrO S C'fflcofijS7*-7 y h Ltffl^S, 121 11 
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ixSubtl7u-A^f5 0 «-*^7 ( U— -^OPJJ 
1 tfy h07 J^mm^y h F 1 — F 2 4d«E 

Bsn-c*j»9, ^.ixfeF i-F 2 4^e>fts4*^fcr^ 

9, 17l/-AOjfeB^htBffllJt5. lt^7^- 
ASubll 2 4ffl(D*-Y A*ny h (8b i t) "Cfll 
i**^-C*5 9, *?^UoyH-24i:ii, HI 1 2 

10 n v Y 2 3 hif ^te. ^r)V^ u~ A«fiK-C*> 

9, 113 tC7f:-r«t 5 *:/:7 U — A Subl-24 

7 h 2 3<*VW hif$ft8 x 2 4 \fv V 
(2 4/^ h) *) l-7^f7l/- ^^rMttV> 

1) (3 2 K> M 

WCR 1—4 :Wave length Channel 
Rate 

ffr9-ir*^ («*) <£>fij£ U~ b (lOGbps Xtt 
20 2. 4Gbps) Srlfcfy h-ef/Tt5, 

2) ^h5-8 (3 2 t*y h) 

WC Sl-4:Wavelength Channel 
Status 

(«*) ^iSffl* (In-Service) 
t (Out-Of-Service) d^^f 1 ^ 

3) ^f9-24 
Reserve (^Hgf'W h) 

30 3-16, 19-24ft 36*«*88&tf>fB]» ^-Y 

*5 9> J£*#fi#fii3£gWMUXA, WMUXB, 36* 
M3§ 1 - 3 «CR» btlfcO S C A 7 * O S C 

I A, OSCIB, QSCIWl-OSCIW3W> 

[0 0 3 7] fc*5, OSCOfr^HHSttCMI (Co 
ded Mark Inversion) ^^t^ tlX&M£tlZ> 0 "t£ o 
40 BllODS17l/-AO^Py^SKttl. 54 

4X2Mbpsfc45o @8tt % El 1 {C*$#536<£i£ 

gfw l , S*^S^8i^gWMUX A^i^aaiS^Sr^ 
. i-EhCffcS. leJBItt, Hllco36«*^fifijS^^'r^ 
(a) <D±Jg (WEST^EAST) RVTt (EA 

STHWEST) ^«*Sr— #/fk.u-c«j«:L,fcH-e*> 
9, loo^;V7^tti/^ e 36-eiSiggW l (036 
«*a«»0-SWifi, Sfe«r*36aSflr*i-l«r*x.T 
l^S. *#*365SfM§l-ltt, ^*L,-fLD*^ 
fc336W£, u~ifLD*^m^Stt5iE«fE36«r 
50 :tf y-h l/-hlOGbp s^STS-19 2 
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JtlEHSMo d t LTd, LiNbOsSfitffl^ 
aEKS^fefflA$*t53t«* (OC-l9 2»a) tt, 

;U (VAT A 1 ) fCA^J^iX^p VAT A 

wi<^^eigfw 1 (Dttm-^mmmo sw 1^5,^ 

[0 0 3 8] — *\ **^9 2-5-C^ttS^ftCpr8C 
JfcT — # ( V AT A 1 ) 2-lfcAA*jXfc*fl| 

^36*7 yf^^T^a-MATA 2-VATAn^ 

v/uf 7 0 u ^ t ^ y a WMA [ j;, ftfc^#ffif-^§- 
4:36*7 h7^^a-;i/TWAAKlA»t5o 

cp'U4-i^ior»j*$*L»m«*T>^ 

5MR*l«7r-f^tt, )t/yTy^TWAAM^y7 

>-T V^ 0 L W AW 1 t tOWO*—- =E™ Yit^T-i^S 

mf srfinw- s r. t^^v) ym&&mm-%'<D& s 7-^*ji> 

y h SAUASW^ hA-T^^lf 5-2 

t-A^n, ^yr^TWAAici^JBW^ttfc* 

0»*ttCPU5-lK:A*Sft5. CPU5-K1 

{g-^rax^P h^»je<0»*«r&aU VATAl^C 
PU2-3tc»*£iIfcrr5 0 CPU2-3(i; r^SI 
^*f-S^#WSETy-r*— * (VAT A 1 ) 2-1 

7l07tfc^yy KA^&BfJEtt 0. 0 5 n 

"5rx36Ty^^— ^ (vat a i ) 2-i<Dmm 
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[0 0 3 9] — j&\ OSC^y^-7x-70SCIA 
2-4*5^-^.2- 2 ±9««LfcEa«W«»#tt, 3t 
xtf* ^^»MWAA(?)0 S C^f x 

-^OSCIA4-3{Cl^^Wo OSCIA4-3 

10 (VAT A 1 ) 2-lCD®«S^a^(CL, 

^3t^^^^^1^TAVMA^A^JL^v^J: 5 (-"T 5 G 
OSC^y^-7s^OSCIA2-4^\ 
Bfifl?J»« ^£§*t&ofcO SCIA4-3^mSrS 
^/ft^J&^E O 4 - 2 Ki£ t) , KIl5l0n m« 
aftJflP^fS-^^IElfc-rs, WDM*^?4-7Wt, -1<7> 
Ea*J«3teft*Sr, i7 P 5 7y7 , TWAA^?,a)*$Ji 

[0 0 40] OSC I A4-3t§(f * ttfeEaflpJUfS 

----- f (o s^cr^rt; ^fi^v^ ^ i ^ d 7 t i- 

20 7, 1 1, 1 2, 1 7, 1 8<Dmn **!7-f 

*^*««*tfa«i-5nww ^zf^ v h (hu 

BA) 8^t- >>^y K'>9 7VW>^ — :7-li — ^OH 

— Aftffl^Sff 45*t5 i HUB 8 — 2 t <D|HT&3 

£*V£ 0 frtv?a-^©OSC I A2-4, 4 

-3WOSC I B 6 - 3, 7-2iHUB8-20ffi 
(is #J;ttf, ATM"feyWtfil«3ft5fT*>tL^ OSCIA4 
-3, OSC I B 6-3 <bOHS 8-3 iOf»tt> i>5 
30 7;uf-^-eifli5frbH5o OSC I A2-4, 4- 
3WOSCIB6-3, 7-2it HUB8-2H 
gMifflATMt;U^f{tl^ ATMt;W0VC I 

t;WtLTHUB8-2^aAt5o HUB8-2ft 
*fc, #OSC'il 0^«*fT5c t4*>V#OSCI 
a>&j£&*UT< 5ATMt;uoS^^^5 c SP*>. S£ff 
£*LT< 5ATMt;l/(OVC I £$#f L, ^<73 1*3 ^tcifc 

i:toHs-8-3^oaiAt«-osc i^otB^sraft 

^MON 8 - 4 1 0>f 7x^Srt5„ 77-AA 
LM8 - 5 fl, H^&^T 7— Affif«lo»«82fe 

I5flgfMCA^^ v Y £<d<4 — 
7—Ht<onn-i:E&rz o ^MON8»4lt HU 
B8-2^6>Hl>jSix5MCA^.= y h^fe^ftMHf « 
*Sk:ATMir^^6flM»«:&#fflL. fflW&ft?* * 
fc, hrt^fflLfcT7~^ft«*ifS:ATM-fe 
MttHUB8-2tc:ffiAf5 0 
[00 4 1] HUB8-2^lt *flM8^, 3l£/*ft 
50 f^8-l^U N mt*fc50C-3^ (l 
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5 0Mbps) SrffioTflSlMa na gemen t 
C o mp 1 ex (MCA^y h) ^SSfll M 
CA^i/ h"CH ft/S^&SS (EO, OE) 9- 

Km*fc^^S'J*nSo t-^^yKIWiOH-MT 
R X 9 - 2 lcaSr<b*U K^)M^fft)H5 0 

[0 0 4 2] fiSMMtWMUXA(Of1I 

(RWAA) 6<OWDM*^ , 9 6-6-efi«W!iJW5fefll 
# (gfl'5 lOnm) £«*U jt/Wtti6- 
2 T'tai^Cf^ttO SC^f^-7x-XOS C 
I B 6 - 3 -e^S»i"5 0 OSCIB6-3I1 O 

H S 8 - 3 36»6*-^^ KOlW(«r»#L, HUB 8 
-2i:3^ax>5r-^3ySr|i6ri:lciot, i£m*J 
WflWR^*— KflMWcl^^tCPUB - 1 

iTt5a*ryy6-4, »a*r>^6- 5 

«t&*tT*3 5, iMR»flt77^^DCFfS:S«LfcS 

[0 0 4 3] 3t^y T^RWAAJCio-CHIWStbfc. 
Zti. 3fefiiSK«W l 

(ORWl) 1 0<7>SftS&-C&5P IN7i- h ^-f 
K(PINPD) 10-ltS*^'l.0Gbps<^ 

sts-19 2flr*tcjea»K*sns. 

[0 0 4 4] 09(1 3t*«»l^«*S:^-rB'C*) 

H lUi^filOv/^COPT - I N 1 ~40l^ 
•fix^6A*U #l£i-5*-K3 licE«Sixfc3t 
^>7^y7>^y^-/U (LWAW1) 3 1 CA* 
t5o **HC, WDM^7*7 3 1-7 ?BttftW%ft-9 

-§-^&£*L> OSC^.^-7x-^ (OSCIW 
1) 3 1 - 6 lcA*?£;ft£o O.SCIW1I1 r 

^M-fWiSaSr^tP^^^^n y b 8-10, 13-1 
6, 19-2 4*»»U ^fc©(f«SrOHS3 2- 
3^3&«i-5 0 4fc/»ILfcfMlf4, HUB32-2 

— sift-So hub i^^^-;u^t;f igtMccoa 
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[0 0 4 5] gSffl«fft§(t$of:OSC IW1 
(31-6) -CH HUB 2^^y h3 2 ^^Pfl^n 5; 

T> CPU3 1-5lcWif^^ffllt, mr»rv:/3 
l - i,-»7yy3 l - 2 0<t*#tt4f«r«MP-J-5. 

WDM^7*7 3 1 - 7-C4>ttSaft^ofcjjEft*m3t« 
»I±, CPU 3 l-5-C«J<KSiV5«r«*T^3 1- 

10 3fctf\ HC< CPUS 1 - 5t»J**ft51ia*7^ 
3 1 - 2-r?Wtfm%£tlZ>« *L/t\ WDM^^ 3 1 

afWHWtflri^JSSiXs OPT-ouTi-4A>&ffli 

[0 0 4 6] 190M^|j:, loOft>f ^-OT 
y^^a-^ (LWA) 3lfcloOv'^7iU 

20 ^T't5 0 

[0 0 4 7] Hi 0H Ell IciiBI^Six-C^ft^o.*: 

it )tlf^^-^41(02. 4Gbp 

(O/E) 4 l-ltCA^S^bSo, CC0ft/*g 
g«4 1 -l^fett 2. 4Gbps(D7-^i:2. 
4Gbps<0^Dy^^UJAStl5 o IHB^c, 

30 y^-7x-^OHS4 1-3(CAA^tl, HUB4 2 

fTV\ OHS4 2-3^A*i-5i5twtd^L.-C*5<o 

[0 0 4 8] ro«LfcJ:5^ OHS4 2-3m * 
— ,/0.>;y Kflr*ao^»9»9i5fT*?tU, HUB42-2t 
H OHS 4 1 -3^&<0«#C03ttS»4rff5o HUB 4 
2-2^fcH 1»«3flS3t/*«*»»4 2-l^Lt 
h(Z)HED : ey^-;V4-3 tCftif LTi£ 
6*t> */**««S4 3-3KiJ:o-C«««#lc:«ift 

40 **ta„ *««-§rKiaE*sixfcflmf±. pcm3-i 

H-MT R X 4 3 - 2 Tt-^^y K^«Ll$Ji5 0 * 

[0 0 4 9] OHS 4 1-311 . fi5t/JtefEi*» 4 1 - 
2 3rfPJ»LT\ 2. 4Gbps(7)jtfff-OC-4 8^ 
wtf>&S% ftfS-*§- (OC-4 8) Off 

50 [0 0 5 0] IHSI-CH 3tSSIS ; t^a-;U4 1(Ov'i 
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[0 0 5 1] 114(1 El8ORWAA(C^ft^tt50 
SC I B 6 - 30— JB«J5RS:^i-0-t?*>5o O/E^&v* 

T*/S£ttfc^ n yfig-flr&Zrtl^tl CM I T 5 "^ — ^ 

PG5 4H, cm i ^^—Y^tizmnm^fah? 

Iftt^c t^,S^fc^Py^(t 7U- ^(^»ISi55 3 
fcA^Sft, 7^A||»j|i5 3(D7l/-Atffl{:tffl 
$tt5o 7U- A^WhSi, ^n^ff-^ £ 

^^5 8K1A*S^ *TV7 P lgaMfflHIf (WC 
F ; Wavelength Channel Failure , WC R ; Wavele 
ngth Ch annel Rate, WC S ; Wavelength Channe 
1 State ) a*i*ffl£;h,5o B I 6 7 U 

«5 7tCi£5 0 JfcftS5 7tt, f^^U^f 5 8^ 

^8^as&jxsi**c % =a«sM»6 o«:)|£t, -tru^ 

s Y \ provision t. LX^$t^"CV^^>) 2S|^C<A;^£ 

9*T*^LTAAS;lx5-;*----^?>r K (Override) if 
#<OA*4rS*t-C, MttTWAA^J|lt5D-^ 
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Wise?— as*CTv*st§*K:ii, «Kotttt"C4)SEa 

8?JW§#<0WCF, WCR, WCS^th-eiXiftftS 

■ 5 9j6>£>WCF > WCR, WCS^HUBA^^^-yU 

[0 0 5 3] §15(t H8<DTWAAK:Ktt <b*b50 
S C I A4-3(D- »#J5fc£3Ft-B|-e*>5o TWA^y 
=l—jU<DO S C^T >^7x- S C I A4- 3 Ji, V 
10 ATA^^-;KDOSCIA2-4i5 WCF.W 
CR, WCS(7)£SWjf-|-^g(tS5 0 — 
■-^d^OAAiLt, WCR&t*WCS£SftEl5o 
WCFl-32^ K9^T^g»Bo^ffiSr^-^ 

i/^t»ltWCF 1-3 2^#fiLTtB*-r-5 i 
20 5 ^1~5 0 ^7c, 19MbpsOATM^y^7x-^ 

tL5 0 t^l/^^^AA^VAT^^^.^ 

^OOSC I A2-4ri*£>i£ib*lT< SWCFH/^f 
^u-^1^7 6frCA*t"5^\ A* 

[0 0 5 4] VvftUcLTt), ^^zf^9^7 6IC 
tt, VATOOSCIA2-4^ ^gaSJfffff^t 

30 ^^b(7)SSW(f^AA$n5 5 =t>^^v- 

3>-gi$7 4tt, (WCF, WCR. WC 

S) kVXZto£5it1t&&7<X£frX^Zfci*e~# 

[0055] v^i^^tre^ rtiwcF, w 

CR, WCSCO^mSJ«f^-^#SLT, 7l/-A« 
SB7 9JcA*i-5 0 B I PS3Mf7 5 tv^-f \s * 

;U^7* U^t7 6 CO A# K 7 ^ — K/< ^ L T>< yf^f 

40 [0 0 5 6] 7 1 — A^Si5 7 9 tdfl PG 7 8 36^(0 
^.n -/^^SA^^tb^o w"o^ny^« % 4 9MHzO 
(XO) 8 2^feffl^Sjxfcja»!jS*7 f ^^P 
LL7 7tfiW»U PG 7 8T?^t3y^«^CJ5nX 

^t7 6^PG78^f?0^p^^lf^A*L, -r/U 

r7°i/^f 7 6^, ^o^n y^m^cm^^xm^co 

50 n y?m-%rtmzZ/0^i?~-jU8 lfc:A*£*U S 
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[0 0 5 7] El 1612, HSOtlS^LWAWl*^ 
^-A'Ca*tl50 S C-T y^7x-^OS CIW1 3 
1 - 6 CO— Mffi$L%:^1r^lX'hZ> 0 HBIOOSCIWI 
3 1- 611 d!l4(7)OSCIA2-4COffi*i:il 5 
<7)OSC I B 6-30A*fc«:*ll*bfcJ:5 4*riJ4:* 

-§•£ i fctCCM I x^— ^9 2MA*^tLTCMl x = 

»-e*>9, PG93I1, CM I 7*=* — K^tl5SJ^^ 

[0058] 7i^AiB«3ft«i&nfc««flr»<oEa»j 

Mt*tt, PG9 3^±f&£tltc?vy?iS%-b t tic 

cf, wcr, wcs?) fc#*$Miistbs 0 ^y-r-r 

fcfy httJfclM8$9 SCA^Jtl, B I P«|MfB9 6dS7 

[0 0 5 9] fttt*B9 Q^^ffi^SiX^^ffifflWf^ 

-fcl^* l 0 2tcA*£;H&. — **^&rt; 

19Mbps <£>ATM>f y^7x-^t*7 B n tT^a Vffi 
1 0 Hd^^-^A^SiXv ^l/-^A*<??WCR^W 
CS^tu^^l0 2l:A*Stl5p tit, PC<, 

— # cpu tcsit $ jtfceaiwiipflr**^^ u— * 

[0 0 60] St 7 9 nfc'^3ySCl0 1 II SlILfe 

I0 4l:it ft«*ixfcKa«iJ«i«4d^ 
?)Ogaffl«ft0^fti^A^^il, #fi£ft,5o 

B I PSffSPl 0 3lt ^f/I/^tl 0 4^ 
f^t'^-hi LT^f^U^tl 0 4(OA^ffl^7^ 
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[0 0 6 1] 1- — J*£j&mi 0 SHl 0 9 

^e>ffi*Sjxfc4 9 MH z OflfflftSrf ^ ? yvfticffift 
fWflflL (DPLL107) , ^*y*«*K:«/*S*Lfc 

(PG10 6) *#i«A**ix, 7 *04b»C«JB 

. >u^^u^i^i o ■ 4KfcA*£iv «-^#tt<afcfc<Z>* 

[0 0 6 2] §1711 114 -^Bl 1 6 ORWAA, T 
WAAMLWAW1 t^K«tfett50 S C-Y ^7x- 
*OSCIB, OSCIA, OSCIWltt-^y 

[0 0 6 3] [HHI (a) fc»£;ix5 ±5 fc, HUB^tv? 
^.-^OOHS L S I <t TWAA, RWAAWLW 
20 AW 1 ^(7)0 S C-f y^7x-^00 S. C I LSIi 
OilHtH 1 9Mb p s (D^V Tfry 5 — 9*T~t Zfj^fr 

[0 0 6 4] 1^0 (b) OHS^bOSCI^M 
SttS^— ^<75?ga:Sr^LfcS|-e*>5o 7*— ^(Oft^DO 
try Mi*# — h tfy hT*fc!9, CtuSr^ffl-TSCilc 

30 an£*vcv^<y 7V try h tM:RLrr- ^tfjEfltlc 

[0 0 6 5] PHI (c) tt, OSCI^bOHS^Sfl 
0 (b) tS^WfcraC^—^^Sr^oT*?*?, 

40 -*co^7<b£5o ^— # r «*«r«i+fc^y 

[0O6 6] 01811 3fcj&S^£/B*SgS*/B^fctt 
tt«^Sfs& v-^ 7" A |c» ft 5 ft Si^^ BBffi 

50 [00 6 7] l^gjO^S^geiS^^T 1 ^^, J6*^- 
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^r^y^iSSSSMF *yi)ryyRWABi, 

*1ff»OSCIA, OSCIW1, OSCIW 
2*, OSCIW3STOSCIB B P@T(c:^$ttTV> 

(AS EMM) ^»fcSr*Ufct^-e*)5o h 
7y7°TWAAT^I^tl/c«I^li, 6SKSMFA 10 
Sr^SU ^Ty^LWAW 1 (cA*t5C 

teot-jfcs<y yryyLWAwit'iKig 
^ttxaHfS^ gasMFWi x-I^BSfcija^^Srt'- 

S Ei(Am plified Spontaneous 
.Em i s s i on) tm^ ftm^muZtlZo *BF 

So 

[0 0 6 8] eSiSSMFtt, — Jttfctt, *^4«Jt^ 

. mm (SMF^fi$) dss^ofc?). aw«o»v^7 

T-i'^SMFtfcofc^ ft:7T^'<SMF<O«»r*£0> 30 
3tT y^LWAW 1 - 3 , RWABIt 

[0 0 6 9] WDM^iiily^rA-eii, «*<0^^* 

■Y^/Me J: *9 ia#W«f "(SVilf ; Supervisory <f 

yTy^LWAwi-3, jt^yry^RWABm 
*«*tt««**ts/sv«*tt*JK:#«^«S*L, S 40 

Vffi-g-^aSPO S C I W 1 -W 3 **IT> ± 

[0070] *h i §li&j» 2oit i co^^#me^ 

(TWAA, 

LWAW1-3, RWAB) £>*/£@T-fc£ 0 HBCD3fe 

ot\ (OC-48, OC-192) SrSU: 3 2 

(SVfif ; Supervisory fl|») 3&s±K 50 
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A- ; E r K-^77^^^)#fi^fiS ; 1 5 1 0 
nm) -C**»»#*SttTea&*ix5.- 

[0 0 7 1] Kft^itrf^X^ y7y^A* 

tSt, jfei\ WDMl*^7i:£otSVg^W 
ttffl£it5o ttffi^ftfcS V«-^f«EK\ WDM2^y 

S Vf f 5r 2 o^WDM^7 y 7 tlii $ 

5^)t% WDM^7^ P 7^2SPi^^-C.S Vff-i-Srttffi 
>^LTSVlf#<DSNlfc (ft«*f)t*Jfc) £35£>Tg 

v«#-«La« (osci) -effliSii5o ^lt, mie 
saw-re ± 5 »c % ikf, *«#i:*&s*L-cea6i6SM 

[o o 7 2 ] wdm its vm^m y m^titzytm^ 

t±zr—J»x7yy* (BS) l^A^SttSo -^BS 
lm £*#£ff*V<!7— fe, ffltll 10:1^ 
fe-f 5t>(0-Cfe!9, 7^V^ (ISO) lKltt, 1 

o : i «M*s*ifc*flr -^o ?%io/u t 

[0073] BSK 10:1 K#fl£;* jxfcafcR #tf> 5 
1/1 KiiA^=^ii:LTWDM3l:AA^ 

K (fd) iT*sm$tt5o :«pd i-e§lf^ix 

fc^t^COfg^U-^/MSv AGC/APC (Automatic 
Gain Control/Automatic Power Control ) ^6 5^ 
yWC, litS^ffEDFl (Er ^tJ'*) ^ 

[0 0 7 4] T-fyf- ^ i K:a6fonfc*«-s-», 

fi*'*!7-) tt* 9 8 Gnm^aMf^tt5 If 
-^t-KLD'l '^fh^tll 4 6 Onm^UJM 
■**r*Tf*^— If— ^f*— KLD2, LD3d^flfeft 
L D ^ffi*A 9 7-^ 1 otgflt^btljX 
LD2HD311 t*j^-o-Cfi<, JEfc-. L 

d i <D^mwt%mmu<nmm'<y-*mb*ift&i-T) 

tCctoTEDF.lfCA^^ttSo WDM*7°7 
#0. 9 8WDMtSt$*ltV^©^ ^$^5^ 
V^3t (9 8 0 nmSfcteO. 9 8/ini) 0V*!7— U-< 

So E D F 5 y y^t ^WDM^ ^7 t^S $ ^5 
Rfc**ft«#c£SS<&-eii, LD 1 coffi^O#< 

DM^7 P 7^^V^TV^5o 
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[0 0 7 5] 1D1 tefcti^ifcttri* 9 8 0 n mX^h 9 , E 
DF (xyl,hfi?AK-y7 7^^) £> 9 8 0 n mOjRlR. 

&m±*m%-tZo EDF^9 8 0 nmittg^ScliSif^ 

4fc£i£S;i 4 L< , Jte:7*/v***JBv*TjE«fctc 
9 8 0nmOBg^tttUt5rt^btli o - 

LD2, LD3^y^fi s *iv&ft*B^rti 4 
*sp*I«tefliafeU-C*3 9, EDF 1 K:«tt£ftfc«6fc' 10 
-A^^y^y^ (PBS) KlJ:oTiI«*J«Sft6fc 
ft, 2ocO^V^Sr^-e#5c »C 

K^^c^ftfc^V^fi, WDM^^iaoTEDF 
JCj^fetbSo LD 2 > LD3^bPBSIuJKy^S 
5fc«><Z>4£i&&f4, «-l/-Wt-KLD2, LD 3 
offlW^^y^ (u~ If*) ^ffiffi&«#1-Si? 
ft, «ft*ff7r>f^fc9, l^5PANDA7r 

mT^rSb®4 Itfffl^ft, L D 2 > LD3«*^jtli 
^®jg4 LT{^ffl^tL5o 'tfot, LDIO*^* 20 

tt±ft*<^e»*ift4iai*ffiiicjitfi-a3fl s , ld2, l 

>T VT >"7<D A*<B*C|Si-^o TxitTi-^o I S O 1 tt, 
LD 2, 3 0*^*^5fi*i-5<04:KCfc«)*c:»«t& 
*xT^S 0 LD2, LDSWslfy^Jfetr^lc 

^^ffit5Ctj5?ffl^ AGC/APCSW 
ffi^r^CSCOT% B S 1 tdj: 910: 1 (C^ft^tt/c 1 30 

7.y^)V^ (LWPF ; Long Wavelength Pass Filt 
er) 5r@il-T5o C*UC£ LD2 S 3<D^Zf%<D 
iJMKSrB&l^-e, PDltfiM «D*«:g 
1lT#5£?tcb^So 

[0 0 7 6] EDF 1 »C*ilB<7)*:4i>03:*^af— 
SfcfttC, 9 8 0-n miOJSSpSrWtS L D 1 t 1 4 
6 0nm^Hi£S^t5LD2, L D 3 dSflWH £ ft 

-c^s G ^ft^ evf i<c+ftt£mm^*^*-*mm 

"r5fc*frCfrfc)ft-C^5o -r*fe*>, -#J4 L-C, lo 40 

T\ ^^CO (U—if^-r^-— K) LD.5H£ffibTl^ScD 
T-feSo LD 1 tt«r*B3B^<effl$ft-C*3 0, ± 

« ^ E D F *c*4D»c:A*H"*W?jftOj<ai* 

BRiai, £<t#f4> Sffigi^^e^K smf ur 
SK(oy-YXo5S4fe3d5/h$<»^foft5 OSttfiMUcifi 50 
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SUSlc, *fflT4Mtr y ^ xk: «ft S v ^ J: 5 S r 4 
fc«U 9 8 0 nmS«tt, ^V^3te<^^ 

1 4 e 

OnmS«Clt^ ^*%S^-e, 

*&#<0?*>9 8 0 nmf«flll|L, IfetC, LD 
2^LD3^1 4 6 Onm#«T**e«-f SiptCLT 
^5. BP^> L D 2 N L D 3 «)Mba&«6tt«*J»fi-C* 
EDFSre»L-t#*:jtfflr*ASLD 1 

D2, LD 3^>#>-^(Cj;oTii*I$jxSC i ICfc 
5c LD2, LD 3 0«fiSSt*)5 1 4 6 0 n mf « 

*ffi*0±«-Sr«:#5C4^ai*5.- 9 80 
nmLD-S (LD1) -Ctt«*ii«»tejK»4aK^ 
5>«L D 1 <D*t L D 2 4 3 {4 

[0 0 7 7] JB2 114. EDF<DBe«F«0«tt**4 
^fcSTCifeSo "WHte*$ix5J:5K:, EDFfcite, m 
.fflflS 4*1/0*5 2oO^F^fol9, *lo{4 v 9 8 0 nm 

Id (41 4 6 0nm; 1 4 5 0~1 4 7 0nm$rfflV^ 
5) o 9 8 0nm*©ijS^/K (EDF^RM) 
f4^l£ 970~985n m<D 1 5 n mOffi^ totV^ 

S3 dBaflE***A£ftS. Lj6>U zK^^Jt^W* 
— C7V<!7 — <&3£ifc!»*f4 6 3%£U:4fc* 9SS< ftv\> 
[0078] l480n m^tm®®/^ K (»lR«r«) 
^1 4 5 0-1 5 0 0 n.m^50nmfc,^ dCD 
rt> mr^iStl^OLD 2 4 LD 3$Cl4l 4 6 0 nmS ; 
1 4 5 0~1 4 7 0nm*fflV^ o tt«tttt*l*W£V* 

4^T*£5o T>-y<Z)NF{44. 5dBfcW^^'. 

t^i^^d, 1 4 6 Onmffi^ffltSo 
[0 0 7 9] Bl 9,"" 2 0ORMK:t)4f* o EDF^e^ 

^—^ixmm^tiityt±m^, i so 

So. IS02f4, GEQ 1211^=1*^ ^ l*»b<DK9* 
SriKBrf Sfc*^K*tbtt-Ct^S« GEQlR^*^ 
^l^b^I«^$)5iv EDF 1 «4^1<OS93ttC*t 
Ltt«^SJSL, SSLTLS5 B ■ Lfc^oT, EDF 

KftotU^, ^--C, COlfP^iC I S02SrRtt 

EDF lfl!>«iffiS5FS!c3e*c*b*v^J: ptcU-CVN 
So *fc,-SffiS<OI S0 1tLD2-, LD3^S0» S 
Jt-Y y^VT^LWAWl OA^SBJcK^&tbTV^ 
53*^#li:lLtR»U EDF,lis««tfiCSft 
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[0080] GEQlfi, EDFWy^¥ift 

i-aJMcK** bivx^^zz? -fji'&X'hZv edfo^ 

V«ttlii2-2 (a) fcSStlT^S i SfC, 1 5 3 0 
nm- 1 5 6 0 n m<DmX~fctt<oitj&<D%f&&^\^X\> * 

fc«ES#fi5K *5 ^ T A 4 5 36^ m T? <;u« Sr£ C r 

* o 316< t -s§- <zv < y — a? 3= 0 x v x ft < x f i ft h ft 
Lft<Tttft<bft^<£re, fi!l<Djfi*^3K«-S-tt, ^57 — 
for, JfcS&icy ^ x'\ctti~z>iB-$T<Ds<v—<Dtt: 

(SNJt) ***ftLTL*U\ eS^TAiLTIt 

±x<D^(D±m^±mm^ 9 «r 9 * -wtw-j-s n t 

5o ^rT% GEQltRftt, EDFO^* 

^>^Kfi<pa5<kfcJ:saC»Srft<i-J: 5^i"S 0 G 
EQlIt 0 2 2 (b) KljpSiia EDFCO^ 

£ 5 -CfS8«*asi« < ft 5 J; 5 MKig £ ihtz 7 * >v$x 

fe9 s EDF 1 Xi%m£tltlWL-g:&my£&Z<D£ 0&7 

^^^dil-Tw tCiot, D22 (c) fc^-f J: 5 
ft, hft#tto^ ytrftBiiW* 

MBS2tMU PD2t^ffim^*t5 0 
PD2^g3teLfc*S*tt, BM^iLTAGC/ 
APC*^a-;WCA^$ix5 0 AGC/AP«v^a 
— ^trfi^td p d l Tgmbfc, E D F l 
CD/*T7 — P D 2 t'SI Lfc E D F 1 OfflMt^^ 

EDFlOSlWWAGC/APC^^a- 
MZXfTtotlZo ft*S, APCfi ^SjS^MLDI- 

oT, — flKWfcfi. LD 1 — 3<7V*>y ^ Stfc^te^ 
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[o o s ii geqiicedf i frbomtj&mmzit 

t^^AGC/APC^^-;WC7^-K^y^f5 
<ni^ V<{ ^sps^SttTV^ftv^dB^Sr^-f— Fv< y 

eq l icis^ywn** ftsi t ici 5 , geqi 

^riiiS-r^StrOta^^:^ -f — Y^v ? LTt>jE5ift AG 
C/APC^T*tft^^e>-C*>5o 
[0 0 8 2] Sfc. WWn7>/f-^p^(D± 
10 5ft?i|^fe5c HI 9, 2 0<Oj6fi#a^3t««ST* 

#tf>feft^<E>TS>5tfS, va*5Efi{CftoTU>ftV> 
ftv\> L^L, WW-a5>ff-S:«fflL"C, EDF 

[0 0 8 3] 3t-f>-7>f VTV^tOfifrST* 

AGC/APC£fr?<Df2, >Tls-?\Z.J<t} 

jcfltffl $ *u5 ^ > 7 >r v-^ra^ 7 r 
7 r 4 ^\°zm\m*m< o^^ti/^ia^ jt-f v 

ttt^ftfeftv^^-cfcSo L^L, ^y7^V7V 
^"5-<tfc^^-efc5o AGC/APCH, A^iS^# 

fi3t«#co^^sfto-ct, ^^-sat, 

A^Jl£fi#S^<7)A*^^SSft5i N EDF^fjffl 
tCftSo A^J l/^;KOg^{cioT^ V^-f VTvy 

C 5 C0T% B S 2^riii§Lfc^f-^ 
l±. W7^fV^ (VATT) JCA 
*$ft5 0 Mt-, A*^<-ft5iBie^i7— jjsy § y 

b^*i-5tAGC^6APC^9J?)«3b-5o ^V>m 
S-EDF (EDF 1 ^ EDF2, EDF 3 ) (Dtfj 
50 V (dB) 0*D*«— *^**LfWJ»^«*«H4«t|S»^ 
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S5ot;eDF1^^ (dB) <7>{ST#*«IWI 
(6ffi (EDF2*fcliEDF3) 
[0 0 8 4] ^J^r ^^a— ;HCtttt€>*x5. 

•SrHSEi-* wi*s-C*51>^-e, AGC/APC tf 

B S 3 (aoTMJtl, -M5PD3Wot^f$ 
tL5 0 PD 3 JCtoTSW S*lfc3fefflf*0V<!7 — l^A* 
14, ALC^^^^WCA^SH, 3fc«*«V*!7— i"< 

Ififlt^&S^jx — (D CM ; Dispersion Compensating 
Module) (O&WflfcVt? T 4 (DCF ; Dispersion 
Compensating Fiber ) \z.fetyi£s*y—\s^)V<T>WL9& 

mt\% **A*r*-afc«> t > . ^raer 

t)<^-efc5 0 C^D CMCOD C F ^ftotfflCfil^ 

DCFrt T*jR3BM £ * C 4 v ^SS / < !7 — u £ 
*»X.TV^Sj6Hf^*>5 0 D C F (4> = TSriSii»- 

(DSMF ± 9/J\S< (fi3-4tfm) ft^-ri^* t" 
5 ft:*, mS£¥ttA*S4B£ L/*fW\ «£oT, DC 

s<?— ^si'<D±m& ! ftZ>&^fr&>Z><DX\ BS3coffi 

[0 0 8 5] DCFi:A*Lfc*«ttt, ^MR««SrS 

5EDF 2lcA^$tb5 0 r<7)ft<f^i4 s BS4t»ft 
Six. PD4T*g«$Wo rrt^*(f^A*^ c y 
— l<^</U<D§:m f4, ,DCM« = *^# 1, 2Kgag£;h, 

DCM^^T^St, EDFl.-aitlSjXfc 

5 0 *rt\ PD4-CI4, EDF 1 (ScS 
^Stffc) ^DCM^ao-C*TV^5^ ; g : ^^J»ft*5fc 
«>^S3l£«rtf 5, g#JB*fi, AGC/APC^^- 

VM4, LD 1^3^60#^3feOtfeJ»S:Jh«)T**Bft 
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[0 0 8 6] *fc. PD4<^£ftl**l4Ei2 0<Z>AGC 

!7-b^OU«r-9-*.S. BS4*»«Lfc±«*§"H:* ftT 
-Y y # I S0 3lcA*>S*U ^r^^^aiiSi- 5 0 I ' 
S03I4. B2 0iOEDF2-1^3*^ir2^E 

^»"CV^5t<7)TfcSo I S0 3t:iiilUfc*«*ttE 
DF 2 - 1 ^A#£ft*«®$*L5o EDF2-1COxK^ 
10 7^14, «S«[ft 9 8 0 n m©L D 4 ^feM* 

tLTEDF2-uc:^^n5o ttriEbfcip 

^ WDM# 7*7 !4#frJC^i6i-5i&'fra> n ^ rtS^ft^ 
t<D"C, «MC, 0. 9 8WDMtS«$tlT^5 0 ED 
F 2-1 K:*5^Tf4, 9 8 0 nmm<D#^7ytV>frX*m 
m&ift>tlZ>o fiuvib/ci 5 9 8 0 n m^T-lty ^ 

x\ to^yemftmiw z><mzm$hxhz>. 

E D F 2 - 1 fcAAtf S#«-§rMu 10k mgg 

20 <Z3ft£c0DCF£iIiBLTV^5O^ 3t«-J§v*!7— 
^StvO^ DCFttSMFtCifc^T, ****** 
< , flO^tf, 1 0 0 0 p s/nm»K<0^ttS:ie«i-5 
fc*tt:MU DCF<7)S*{4. lOdBSStibftS.'E 
DF2-lKA*SftS*«#«3KHt, £*>J:3K:;fc# 
AJ***SI*T^5<Z>"C, 9 8 0 n mWotf^ifcSrJB 
Z>fXt»ifclHlttf5 0 LD4(4AGC^rv ? 
^ — ;u^5>(07 -f— K^^SPJ»Srgtf\ EDF 2-1 

x<D*f a >>&m&t?>izMzmt>s<y-- zmtz^tz. 

[0 0 8 7] EDF2-l-e*i«Sftfc*«-B-tt3tTW 

30 y \s — 9 i s o 4 <^-r v-r 9 -Y if 8 — g e q 

2tcA*Stl5 0 ^OGEQ2(Z)fffflll 0 2 2^ 
Ttft^Lfcil^T'fo^, EDF 2-1 £EDF 2-2CO 

^^KHtt77y htci"5^*oto-e;fe5o iso 
4(4, GEQ2^fcOKSt36SrEDF 2- 1 |CA*L4 
V^i5^LT^5t>OT% ^(49, I«I-£5EDF 
2- 10«JRSrB6^-CVN5t<0-e*>5o GEQ23rED 
F2-1 <tEDF2-2i<OBfl^A*t5<OI4, NF (Si 

40 [0088] GEQ2 Sriiii Lfc3t«#l4, WDM^ ^ 

9>&r/*T^ y i so^iiigL. EDF2-2I: 

A^.StL5o w<DWDM^7 P 9^e>(4SIl 9^1i^fflS) 
fiJtaB-^^y h-CfcS^— ^^B ST 2^feco®fi3t^ 

A^stt^c BST2ort»«jsic:o^^tt«asi-a. 

*tbixT*5 9, - B ST 2^5X0*^^ StjE«^ AitS 
^ hBST2^bO#^3te*»«^S«K3flSfP&ix-C 
50 ^ATT 1 T^!7-^;>^S^f^, PD5tg 
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3fc£*t5 0 PD5TU * Sfrhtf^yytfrJEm 

^CioT, B S T 2 JCiMjgj"f"-5 0 BST2T'il CO 
*tA*#T. *bU BST2 <^K)fi3tei!l;& 5 ^!3fe L-TV 

U B ST 2colb^M^^^tci-^o 
[0 0 8 9] BST2H(i iu^ra@C0^rffiT-EDF 
2- 2fd7K>^5:^-r5 0 EDF2-2t1i 

ld5, ld 6&wuf btix\,^ 0 ztibteftmcnmm 

?tmx&*), AGC^-v^ — yV^^>cO$iJ#{cJ: *) EDF 
2 - 2(7)^ V^lt5fcOT*fo5o C^ftillC, *ffi 

= ^ h-efc£B ST 5 f+»tb*t5 0 BSTlOrt 

I^filK, B S 6^RW6^ BSTl^^^K 
MIX, 77n^ATT2^UPD6t'S* 

a^*? fe-r . = * ^ * 4 ^^tit v n 5 & mm s ixfcti^ 

ictt, BSt 10JB)B*Ji«r*7K:i-51|BW«:fT5«Hc 
[0 0 9 0] fc*>*>^ LD5, 6WBST1, 2<D 
LD*T?iSJ6-e#tlii«btw fc^t't 5, EDF 2- 

ia*<7)S^ l 4 8 0nmWilI^tltV^5 o CC 
T\ EDF^^-;V2lt WEDF2-1 ttgE 
DF 2-2^ib4otfc^ $)\s<7>?<< VSr^fSte 
EDF^> f a-;u20fflMlCGEQ2 

*»*tso3fls«aiWK:*x.&tt5^, EDF 

2-1 <kEDF2-2CQPm-S£t*T^5 0 etui, 
** <> 3 0%iv^^fi^otv^5 0 t)U 

edf 2- 2<omtim\^^^-{ ^^^^f—^mntzt 

t5i, B2 3lOT$^i5^-««*liEDF2- 

TURCOT', rc0^(Z)3 0%^^ LTS^i, 
lft««-et*#4iR* (flJAtf, 9 0mW) *Sft. * 
V^JILD 1 i^^x^^-^Sic IT 5o 
[0 0 9 1] t^X\ ^*»*«**t«^*tti2jtc* 

itf, 1-0 OmWtOtflil 0mW(^ffi^4f 5CD{C 
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WV^37^f-tEDF2-ltE 
DF2-2 <0^ c f 3 {C^lj'TV N 5o Sfc, jtWEQl 
fcol^Tt>, #^5^ y7^*-e2o(0^ w ■ 
^7^1f—^2mm^nX^^t^^(0^ DCFCO 

[00 9 2] EDFHBfcEDF2flt?*ilfil 
^^Sr^kLTU^CtJCif?, EDF liiEDF 
2«tS:9J4rK:«SSL, «fcfi**;fo*5&^5R3ft# 
10 j£Srt5Ci^S«|e:ft5 0 tftfc*),-EDFHB<Offl 

EDF2fflT't, i^)*S-*»tt03t«#*rS*tTi||« 

mtf<DX\ **«*S:S*t«L"e#S«:», EDF 
UEDF 2T%<D4^#7jz — *&?&M>\Zft0^ttm 

-?r2iBfl:Em^tlcj;ot, SSSiOfUjiR*:*) 

20 ««iS«at^tLTV^5o /WfcLfc* 
fttlSB (Front Amplifier Parti: Rear Amplifier P 
. art) .&WDCM*3l£3^^^K:J:9»JBl*BrftJcfl|^ 

&x%^ mm±(D=i^hnm^(o^t>^^^\ 

[0 0 9 3] EDF2-2^^ffiS^fc»f^ f 

SriliflU R^T^y I SOSSriiii-f 5 0 IS 

SrSWrU EDF2-2#RWlCiot?gSW^i 
30 ?fci^fcfctC»ttfcftTV*5 0 ■ Sfc* ISOSSriiii 

flr*0*«riiaS*T. EDF2-2^EDF2-lfc 
SUMS, EDF lOEDF^W^yy^ 

-e#4V x o ^w-C, WDMtf^t^ff^cO^Sr^iiBi- 
[0 0 9 4] w WDM^^7 3ri§o fd)fr[f -§"f3. fcf— 

r^^if ttsPA) #^ffl*»^^fc8bMxa 0 * 
spaii «c:^Sf^9#it 

'oTV^5d^?^Sr»aE^5t^-efcSo 5t#tT-te. ftS 
PAIil^ iH, 2 0(OT^^ti/^Wy7^ 
V7^tBSS^f $t450t\ ftSPAM^ 
50 iitf t %<< V7 -f V7 V^dS3^KK±K*t <ftotl 
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i7— as»o-c^^5'^5d»f4je»*K:, fly*, is, 

[0 0 9 5] BS7-e»tt*ftfc*±«*tt, B 
S8ICA^^nr, Hit-rS^^f^iOUT PD7 
Wli< B S 8.t««E**tTV^S 
junction PD8(^ ^>7^ >T>"7<Dm 

9. K»^OM3&SieSofc»^m*4»0 3^^^5 10 
as^Mxrv^5ibT^H«^>iBi»»wJ;9LD4, LD 
5, LD6, MBST1, 2 <OJBfiJt«*cftiJ«!«#S: 
fcBA^tT^^t, EDF2 0#tlJ:16TSt 

0V«!7— a*l OmWlg±?/h$< 46i5»CEDF2 

[0 0 9 6] BS 8-C»ftS*tfc*«#^>rt, OUT 

£*L, AGC^^-/W:7^-K^7^Sn, PD4 

i^a.— /WC:7-f — K'^^$*U *T3EATT 

4 tdJ: 9, ALC^9o :^)ALCia 
9, ^T>:Aoa};*v«!7 — j£K:«fc*L 

5 0 ^<D£o\Z^ ALClCliPD3*>607^- K»<5/ 
^ 4 0UT PD 7**Sz><D7 J — K^y^ <t# 2S:^ 

[0 0 9 7] OUT PDT^^AGC^^a-/^ 

•^T, VOtftffl'jflSfrfo'tt, LD4, LD5, LD - 

SlC»Wt5BSTl, BST2WfijB3feS 30 

[0 0 9 8] BS8^^M^f^Jtlf:*±il 

IftfiftJIU*.— * htfc^B ST 2, B ST 1 ri^ft^ft 
S«c-e#^> J: 5 tCfcoTt^So BSTl, B ST 2(1, 
ftjgO if ^ KL D t?l±3K>^?tOX!7— jPJB 

17-3 2 0i^C(j:, B.ST1 tBST24*icS«n 
Lt*«t5. 

[0100] BST1 iC^SftSJS&fiftiKtt* fiSEOft 
* SSSJgfcl: 1 4 8 0 n rat'ffi* 14 0 mW<D LD7 <h 
LD8i«ffl^6il5, LD7tLD8^5)UJASft5S 
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PBS^fflSE-fr/SSix. e^if— yu7r-Y/<=— K«:^ 

<7V*!7 — jM3tfa?i + 1 = 2C0gg^JC*5OT, LD^rl 

[010.1] Sfc, B ST 1 OLD 7, 8 <^«IRi6«tt 
rt!<?)LD5, -6CO**«[*i:ll4oT*5 9, WDM 
PB S ^ y a -/UOWDM^ / 7 t'Sf M $ 

#^at<Offl*#jKi"Lt^O/<!7 — **tfLfcfc© 

4rWDM*^9-e-&j6i-*L«i. aSWtc(i N l 4- 1 = 2 

LfcfcOfci£iv<!7— #-C# 5 0 
[0 10 2] C^T, LD5, 64LD7. 8 £>3§Si£ 
I^oTVn5^ EDF^ ffiaSUfci 5tC, 14 
8 0 nm*«JCljEV^i|)[l*«4:»oT*3 0 , 1 4 6 0n 
mOzKvyftt) 1 4 8 0 n mOjRV^JltfcWI UMUJgttcK 

5fc* WDM^7 7"7 5 # y 7 p |:^i£ L 

^p^bfcco^^g] 2 4 -Cfc^o 

[0103] LD7iLD8tf)ffl*jfi^PBST?*ftS 
frit, SfeK^— AJ^^y ;>^9^±otM$iX, T 
5/f^ATT3^ltPD7{Ci^gfl^^o 
:^PD7m B ST10LD7, 8<Otti^U^;UiS 

iES-cfo^^^^^^i-ato-efcSo bs 

T lCOtf^— ;V77^f^3- Y<r>^*9 9 4^^ftT 
t>5*^5^JWi-*fc«>^ L D 7 > 8 0ffl^^t 
Lfctf^fttf)./^ — l^<A>a« l 0 mWgSj; 9 /h£ < 

^ftfci pd 6X~<D&ft<Dlg^m£thtz.m&\a*., 

5I-S^ ? ffl$tb5fc^, EDF Md 1 (col/^li, 
Sb&ftMLD 1-LD 3<DAPCOi^yW;tt£l/^{Cf8! 

[0 10 4] BSTim Hi:*l82ftft (14 8 On 
m) <aafi3feaSLD7, 8 SrP B S l£ X K> U 

Wc, LD7, 8S:ON/OFFS«»ttv AGC 
^ALCf*fr#oT^fcU\» 148 0nm?)«S8*t 
— Iff*. ffi*'<!7— iS/hSl^WH:, SiS 

6 0nmi£SC'>7hlfei^li, WDM^^7^J:o 
T> 1 4 6 0 n mOL D 5 , 6£ 

14, iSlRffllBjBjt»«5y hBST1^6AltS*x*:l 
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4 8 0 n mCDM)jg}t£-E D F 2 - 2 fCA At" 5 ± 9 
ft-£frtT^5fc£>, BSTlWOftIl 4 6 0nm(?) 
iE)t?rED F 2 - 2 (^^{:A^t5C £ * 
<4otU5 D tC-C, LD7, 8 ft, j&"f**»<57 
— <Dmmit*t£t}~rZ> ± 5 K LT, SSStfeBr* 14 8 0 
nmlC^^b^^rSo Wx.f5, — 1 2£> 

WE:, LD 7<a*£»*y<!7— -eftf^-fr, 
2* 1 3 - 1 6 (Dfnx-tl* LD7tLD8.ktt^!7- 
"CKfES^a J: 5 te»j»t"frtfi&^ 0 Kng'<!7-tf>SHg 
tt, AGC^^-;KC±^ rtJE3*l,fcLD5. 6 CO 

[0105] BST2I4, 3gH&:g 1 4 6 0 n mtffiA 
14 0mWOLD9; 1 0 ^IMf 1 4 8 0 nmT'ffl 
A 1 4 OmWcDLD 1 1 , 1 2 LD9t 
LD 1 o; MLD 11HD12I1 ^fl^tlK^^Z 

JEfc* LD9iLDi0otBA*iBft^lfct©^ 
LD 1 1 £ LD 1 2>ffiS^Lfc^C0^^WDM^^ P 
■9 Waj^^W B S T 2 ^ *>v--fi**frtfc 
BSl0T*M^'7yf^ATT 
4^Lt, PDlOT^^o ^U, PD10 
*LD25S3E*tc»f^LTU^^^ 
a*¥!Mr*ft5o BSl OtfjiMSSJxjSi^ofeK^ifo 
#V^jfett, =^#3tttT, EDF2-2^aSfe 
*t£ 0 PD 5C±ot, =**^# 3tf*]E#fc 

V^S4r«»S*Lfc»fr*Ctt, LD9^f)LD 1 2«rfflft. 

D 1 0~Cfc£ o 

[0 10 6] fc:$3, BST2(CiLT(l N m&&m&<0 
%&mm<><7 — IrPD 1 0-e^& = ^ LT^5fc£>, ftOB 
ST10HI(^<, LD 9-LD 1 2 £^C[BJB#(e:I* 
KILT, PD l 0— OAAu^<yu^4®pg(c:LTAv^ 0 

[0 10 7] BST.U5^ttBSTlt.BST2dS» 
fcSfrLTl^SW'd'fciHu AGC^^^^e^yJ: 

T 2 0LD^(^S^J^aI(iLD^:^^i-^^^-7-^5^0^/^ 

-r*t*»<D*frv\ mp&m&&, mbo-l d 4 , 5, e 

[0 10 8] 4fc, BSTl^BST2li, ff^lo 

o^/u^fcAfrtT. Wyy^vry^atts 
a^tv^ ? ft^S\ MctiJ, **B STtt, 

vr>-^c^igg$nsi, PD5^PD6Ciotj| 

ttlSfru = *^*3^4*s^Sfrifc££aqBM§frt 
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i^u*±ffS»«a*ffl£frL3 0 #v^«HftRi:«A 

ss^fc^; 5t-r >7-r ^rv^c^v^je^A^^^ 
Tvx3fcvxBST^*^*^ffl**±nf5«^*starL 

£ 5 £ iK:ft5 0 «fttt*S»*c:J:oTJS**:gf1'fcB S 

[0109] %^x\ ^7>f y/yy^B s T^ft 

- (MB>'l0mWKTOm«ll) -M>L*rr*# 

frtT^aiftBrUT, B STi^yT 9 ^^- Srft^ 

[0 110] CCDiptc, BST(Dgl«:, fHR# 

*o><17— «r2»*fci-acfclcJ:o"C, *^?-fy 
T y-^tffj 7?lBfi»3dSjE**J: * S fix ^ 5 r £ SrttB L T d> 

y^l-AA £ 4 ^C-S^frift v * id ft 5 t v * 5 * 
[oi ii] hi 9, 2 0^y7^y7y7 p t*fj; > 

*«*<&ffi;bfiPD'*{£oT, ^(D^y-S^t^-f 

'S S frLfc*«*^*©><!7 - «r JLT u ^ 5 OT\ 8SIC 
, l^ot; ALCfs±9«-jft«C03te«-S-<7)^I7— 
ea&BOTISfi«T»r4oTL* 5C<fcd5gC^ 0 -fri 
50 3feft^. ^-T% «**a«*rit^4tki«:. SVfi 
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^zmm l."cv &it<4 ^Tis-fizm&gr-msrtm 
sot, t&&&nm*mz.xh7'( ^-^xtftm^m 

[0112] ^/c. &&g>m§k<z>mMz&-ox, 

9 8 0 nm#*tW*«*fTo-C*J§\ Hid, 
OjKV7 B 3t^i^St-'S:ofc#-g-{cii, fSSb^coi 4 8 0 

^L/c^i?, H)2 5T?fc5o H!2 5(Cjol/^T(4, EDF 

EHC/T$^5i5C HHHiKifEm^ti/O^ODii, 9 
8 0 n m^cDStijg^^^ t 1 4 8 0 n m^cDSbefteo 
#^T<fc^ 0 9 8 0 nm«cOE!)^l±9u^aSr'fcS^ 

ffilS-efc5fc«)(-, EDFOffi77P ATJPKfafr'o 

^<o — ^E^ISA7JP;^ibffi7JP — [6li^te» 

JftXVK. roi5t-> 9 8 0nm«t?+^iSL 
-C*»e,; MKUS^ft^Srl 4 8 0nm^«-et|ti-r5 

[0 113] El 19, 2 OfCT^Lfc^-Y VT 

^#^A^cRilX-&S#ft^t#*^^3S-r SWDM 1 , 
tB^«!l-C-&^#ft^S# t ^&-T 5WDM 3 «r<ix.TU ) 
[0 114] Ell 9, 2 0^-CSftB^Lfc«S#a 

^SBSl 2 0KI4, !k<Z>*—*i§-%-&Atj£tlZ 0 

1 ) P D 1 XfcBt, 2 ftfc W«*«««-*«>3eA;& 

2) PD2t?tftifi*ixfctta9ttl«««J*»603ttffl*U'--« 

3) PD 3X&ffi£ft7tW^ft^^£v^-Vl'VAT 
T cOfttfl;fj U~<vu (D CM-— WftATJ U-VW) 



(19) 4#M*P 11-312848 

36 

4) PD4-C*ftmSHfc»ik3ei««B^O*A*i"<A' 
(DCMAMb<DftfcH*J 

5) PD8-C^ttl$^fc3e=»^^^*»t,roSW31£^^ 

6) out PD7-c«ai**Lfcaa3t*i««*»e>«)* 

H37j u-^vu 

7) PD6, PD 1 0-?#ffl*:fr;fc*attEftiB3te**= 
2/hBSTl, BST2*»P><Oftfi3t«ltfl«# 
#<f#*-*III8l 2 OttCH^OT-^MAGC 
/APC*^- /WSr«^1-5WJffll@8S 1 3 21CA7JL 

10 TSbS^tSS^ ~s — )V 12 1 ©l-LD 1 ~ 3 <Ds<4 ~7 * 
SJE^-Yr^SJBEWfflllHlK 1 2 2i:i 9fftJPU LD 

2 3 I2 S «-LDl~3 <F>WMti>-"'&b ft Z> <fc 5 Kf&Jflp-f 
5, *«**=*EIIl 2 0-C*^ttlLfc8tr®*HS«f|5i:V 
ATC0*-<5Mr§-f*, 7tn v^A^SgMaBS 1 

2 4^LX, CPU13 1l;A^$tl5, '<-f 
T *Sffi6y»E&l 2 2*^(4^^ T^SJE'tt^, 
iijR-feVi>-l 2 4*»6li, ^»aflPflMRASA/D«Jfc» 
ESS 1 2 4KA7J &S:ftil*I«5£>AGC^:* 
20 — ;WcoVN-Cb, P^KcShf^i-'So 

[0115] CPU 1 3 1 11, I/Oport*4W 

t^MV?-7a-XOSC I Wl (Ctti7Ji-5„ * 
fc, CPU13 1I1 OSC IW1 X •? SilL-fc^aSiJ 
flMHa«Wf U i>» -Ml 2 1, 1 3 3 £ 

ON/OF F-fSjfcfcte^T^JfPEII&l 2 2, 12 
7 ^iUKSlJWlHlSg 1 2 3, 1 2 8 ©S»flr4§-*riaai- 

30 [0116] *-f>7^>ry7LWAwi»J 

HtSCPU 1 3 10>»ffMCOl/ H12 7, 2 8CD^ 
tta»B CPU13 1I1 3 2?-r* 

tttett* OSC*^-L*:Ea«»flr«OiB«) *ff$. 
yu) JCS^SIW^ (OC-19 2. OC-4 8?) ^r«t 

«5c* (^Jx.(S. &?- J r*Ji'<n&xk&&&2. 4Gb ps 
*»& 1 0 G b p s \=.T -yy°y U- K^-5RHc»*itiJSf 

-f77-v7/i/-yf!)f-f) "b£-Si:$it5o £*t 
*b(cjSfflBHg/«ecpu 131 i^Mf^tt • asucov^ 

T» 0 2 7M2 8*#SSLooSiB|t5. 
50 A. ttKBftttt : ?tti<g^i=5/ hWSjSdS»rOT^ 
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Tx-h •? , mmmm§aRxmmmmm<ommytm ldi 

~3, LD4~6»Ciil;$ixTl/^l/^ffi. 

C . %S9t$c£:1>t#M : ffi&*JitgaB<o EDF=f *Ja.—A> 1 

OWftttRttt'tAGCR^tE) lc«L.-CV*5a*, til 

D4~6 ttfltihUTV^SlJttg. BSTU BST2tH 

jfil»£tVCV>3„ Laser Safet y«M6i9*ON 
COm-a-liCCO^-CfcS^, Dl»S^tlCL a s e r 
Safety Inhibit S^fti"* t Vtmm&i* 
El 2 8 CO ± 5 tc^*tftffi«:#fc*v\, S^*0 F F 
(Laser Safety Inhibit) <0$*t$| 

SitGN (L a s e r Safe t y ON) COtttll 
lif£.lkL-CV^«, Sc^ftON/OFFtt^ftifKJi&lJ* 
E l. ALCtl : Hlfifcii{l;6SpTSgft:tfcffi (jEtfftifc 

ffi) -e*>*>, m^mmntytmm^m^m^^tcpm 

E 2. AGC«t : ^*W*«ATTO»**j»SHJe 
£*VT\ AGC/APC ; tv ; a-;VRtJ : AGC ; &v ! a- 
^U^^tL^ixttrSE DF^t 5?=.— JV 1 StfttE DF=t 

(.7V-XW;MtPF-&) . A Gd*MMiK..fc »>»<*« 
it <^-r*/u«c) its: • fU#-^Sbf^^ 
cor-, #tt5ft^ (1>— tr* SrifttS 

[0117] T£fc, ilRIlg^I^v?*- A-B S T 1 
&T*BST2f4, rcOAGC^fCfc^TiiS: 

&tel¥»K:Slijiii-5. 

a-) nMmtkm^7^t>mvtm^v>m® ■. ytmvsm=>-= 

V Hcjjg^tu <&-ST-«Bi&£> !> -fey K OSCi>f)© 
Provisioning Otfflftr^i) , Cond i t 
i o n i n g -3rg<f Lt, *BJ(Mt»S«rfT 

£fc, »fi3t«LD<oaflE«WPtt, -£tt»c£5 
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(2) A^Brtfc^. : fti#jel§W^C0A;/V<!7- (PD1 
(Offl^j) Uss— K* = 7T-K^L-Ci^5A;*J[I]«Lt^ 
•tt£iT-C-fc 9 , «ft**=^SKl 20£9CPU13 

ItcStLT, AAWHt^a^S^rv^tt.*. Sfc 

3. LD 4~6lC^T^mSEi s ^^tirv^V^ 

[0118] cpu i 3 its, Atimi^zfcmirz 

10 t , T 7— -kff #L OL (Lossof Light) 
SrOSC IWlClfl*t5, fcfc, A^lel&co L# i/HE 
14, ^^^S»Cft#-r-5o CPUl 3 111, A^BS* 
ffiT-^-r */HR*R*&A/fc*lt*. ^--Y^HBW* 0 T-<fc 
ofcfc, AA»WSS*»t5. 
[0119] ( 3 ) A*Wftt*-*«raSf±3t«ffli--«>* 
»: 

®pd ifrboftAtiiK AAEfMtKUiTfcsri* 

20 »#HI»Stt5 Q fgEDFl^J#H *3>S^MC»- 
[0 12 0] (JALC*^-;!/^ "II^S^ATT 

[0 12 1] (4) fflrKSc^ttttt: WREDFlOSpJ 
»tt, R3£tt (AGCBflE) fc«bTVx5i^ ffl* 
ALC^v?a-;Wa9, u^/Wdf&J 

E D F 2 -(DAi U^as A*E* L * V 4f*«t\ ft 
SEDF2 <DB)&%M'L D4-6 0»#ttfltJh LfV^S 

[0122] ( 5 ) mm&±fti£M^3&ytt£m^<nm 

40 gP:* 

[0 12 3] ®DCF^)l^ifit5J:5^ ALC 

fcffjK:^ ftSSP^cOA* ^/K^#fiRtt (dBm/c 
h> ffj^ff, -l2dBm/ch) k&&t&^<D%;*:- 

^^-6 d Bm (=- 1 2 + 6) o 
[0 12 4] ®AGC^^a-;WCj: 9 > f SEDF-2 
50 <oafi*«LD4-^6^^7^««K«»S:IBfe 0 A 
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GC*^a-/H4, iSED F 2<D%m&<$2>-*?MzW 
M, &WfE D F 2 cOttl^ ^/Hi, S^^fe W-<yHC«^ 

^^^m/iE^^^^-r^s, ag 

C * 5? =- — ;WS25:£tt39:SSE iAGC KS^ffi t V * 5 

[0125] (6) &±ftVtm->ALCtfim^<a&® : 
©OUT P D 7 tjtttl tfcHJAf - i P D 8 T?^ 

^<i7— ^{£Ti_yt^) m^-wio^^* 5 <Di0 10 

[0 12 6] ©AGC5lSSJES:S]lilfC^5^t 

(7) ALC#C?fg< >AGC^<F>W& : 

® AG C^e— <D$] *) ■&x_im^&yty— tfT^-Y^A- 
i 9 ftft. 

[0 12 7] <2)^I 9 ^X.II^|B#^iO^®gfAT 

TOj<aE*«rALC*v ? 3.--/W^J:9Hfio **M*B«4: 
[0 12 8] ®osci?)«Sf 

SfSo *MWB®fitt«*^=.-- /VBSTl, BST2& 
*t«-«t*0*JB*f OSCICiD, BST 
1 , B S T 2 (DWm^S^o 

[0129] OHfifttt (9^*AHR) coi«s: ■ fl&5fe*T 
K:*-5^T, OSCi^ AGC^e- <0«J91fc;L« 
*#OFF t*ofcCt5r^ffl 0 

©«*» (9"-**^*) KJSCfcALC#K«EEK1E*F 

U ALC^v^^-^i^ffi^ **JMOStfc 30 

[0130] (8) AL Ctfeffi->^^)btflS-oa^ : 
®OUT PD 7T'fffiL/:fflA*/^-i PD 8t'^ 

[0131] ©ftSEDF 2©AGC^^a-;V(0^ 
*»*«JE«rONK:i-6. 

OttEDF 20AGC^^^-;WAGCKSK 40 

*T.(OFFKt5) . 

[0 13 2] (9) AGCttl^iM :■ 
©OUT PD 7-etfeffiLfcffl^3t^I7— ■£ PD 8tt 

[0 13 3] ©MEDF 2^AGC^^a-;^ 
*Rj£SffiSrONI^t5o 

®ttEDF "20AGC i t^-/^AGCR3ltffiS: 
{ST (OFFICES) o 50 
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[0 13 4] (10) #*«8— AA«*f8 (Shu t d 
own) 

(DPDi d^^^;^L#vHI&lTi4ofcSt 
[0 13 5] ©AGC^^^^cOAGC^SJE^f 

©AGC/APC^^a-zU^AGCKSffi^oi: 
[0136] ©ALC^^a-^ALCSttE^f 

tr>X&m2 9-3 9«rffl^T«Si0i1-5o 
[0l37]il C0lf#l^f^^^^t, f-** 
/K^*ls» • **fi, R*15 10nmO*t-^ft 
*;wOSCWDS17i/-A (1311) KiJ: 9 ^Vy-f 

«*Ofc»0»jaHt-g-«:, DS17^(OOSC-A 
IS^ .h (#-fi**nyh9) £:/Bv^T3£1f £tL£ 0 
COOSG-AI S^W hC0flSSrll2 9 > 3 01:* 
t 0 ^-r^/HtR • «*i*»c»vxt v ^H^WB 

(TWA A, LWAW1-3, RWAB) <Qghfti/—>r 

£{g]3 7, 3 8, 3 9 fcJS*i-. 
[0 13 8] £f\ ^^WDit® - 

M^iKf wmuxa^)^ y y-;ViSrffl^ 
ft^/H-3 20fyhl/-K (2. 4Gb ps 
XtSl 0Gb p s) RVft*/H^3 2*W^*— tT 

* (is) *fctt*>r* h^-yf— tr* (oos) ftffla* 

^TTF-fP r o v i s i o n i n gif$R CX/HANK)- £A 

(SI 3 7 COS 1, 123 1) 
r*Lk<7>Xfflff»i*> IS^BifWMUXAOO 
SC^^-7i.^OSCIA) *c36«$^5o OS 
C I AHV h M*« (WCR) ft 

V.I S/OOSlfS (WCS) 'SrOSCO?^A^oy 

h 2 3 0t;^7 I/-A>'^ h^WCR^-f hSIFW 
SC^ hfcffll^T. #3t=f»IHIl-3ftV#»0»ft 
^lSfWMUXB^OSCIWl-3, OSC 

I B^i^ftS fc 1 *> ^, 3 0 tC^-fi 5 (w, 

OSC- A I S'W ^svyKc^fflV^, WCRft 

[0 13 9] fc^s i^u— =yy-;Wcj:^ 

#^tt«HS (TWA A, LWAW1-3, RWAB) £ 
ALC^- K^&AGW — Ktc^ff-rsfc*^^^ 
KSrA^Ji-^o r03^K(l OSClAlcM^ 
SiitiCs TWAAOCPUCiSf^^o h 
7y7'TWAAIt ALC^-K^^AGC^KC^ 
fM-*o OSCl Ali, 02 9, 3 0lOTt±>}COS 
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CODS 17l/-^OSC-AI S^<Y Y<0\fy hh 
2-b5«r9rS^#->K:aa!*br*"**IHI (LWA 
Wl-3, RWAB) 03£t-tf^ft^HV^-7 
x-XOS C IW1-3MOSC I B(Ci^fi-5p 

(§32, i3 7-3 90S2) 
^l^—tr^^^r^yL-f ^-7i-^OS CIW1-3 
RXfOSC I Bft, OSC-A I S>W bob 2 — b 5 

ort^*#3t*i<SSocpu{ciiSii-5 0 cpuft, a 

LC^-K^bAGC ^— K^O&fr K*r»ffi L 

AL C^e- K^bAGC^e- K^^fflUt 

So i~3 &tfa£g#fi#stSBwMu x b 

T y/RWA B CO A G C K^O^m^TtS <h , 

T s WMUXAfci^f5 0 (03 3, U 3 7 - 3 9 O 
S 3) 

ftitf M«01*R/BBa%iKB ST1MBST2 

-± 5-*>*JW»*«. -**ft*&iiv O S 

- 3 St^iSM^tWMUX B fCB S T 1 , 2 # 
gi^«lcomiESr*t^-r5o ggf (WMUX 

A) b7y7 P TWAAC0l^fflig»BST 
1. 2ggftlOM5r*^^ h/yyTWAAOCP 
U^jt^f^o mz-&, ^^W$:dSl-80^ft, 

tv ^*7Hgt9-l 6 0:jf^ft, .F^«l®S*agLDl 

-6^anA, «j»fflae3t«BSTi*ttfps-ti:r, a 

■Y*/Hfc* s 17 — 32 O^-gHdft, BSTUBST2 

3 0#>f >7 P IWAW 1~3(/)B ST 1 fttf 

2 OggSfe^if fftft, OSC^DCC^btffi^ta 
«<S*V »fi#f»«gaWMUXA^)fIgSMCA 
fClTmm^tbSo (03 7-3 9OS4) 

3 4, i37~3 90S5) 

tfCfrCl, SlM^tWMUXA, WMUXBCOSA 
UAMSAUBOCPUIt, «ffcft^^-^H»«»c:* 

-^v^T,.»Mfr«PM-a. ^b-c, 

t^W^Jft^^^fS^VAT A 1 - 3 2JWV 
AT B 1-3 2 0»8E4«rft:*:K:L,-C, SAUAlCi 

tS e SI^lgtWMUXA, WMUXBO 

^fiigVATAl-3 2^VATB 1-32(0 
^11^- ^-<^ h7^7t7><f SAUA, SAUB 
WCPUitf}£.Br8»«S«y hVATA, VAT B 

7 — 3 90S 6 — S9) 

mca«:v &ft*mmi-~3RTfim&&&&mmfB:Biz 
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K*:iSflH-5« :o=^m, OSClAlc£9, O 
SC-AI S^'h^^yKgt LtOSCtiffi^ 
tiZ> 0 «I#I^1WMU X Alrt 
1 - 3 St5i6f ^t^igfWMU XB ft, WCR, W 

H2 6-H2 8K:jbVtraLfc, CPUtf 

«*KlS-^Vx-C*XSixSo (S3 7-3 90S 1 1) 
10 S- jt t 1 - 3 W«fi#I»«glWMU X B 1^ 
ALC*— K^Og^fTJpfllJftBSrOSCODCC^ h 
SrJB^T, MCAiCiijart-5o (B3 7-3 90S 1 
2) 

flgtMCA^bv AGC^-WALM 

bALC^— K^Oil&ft, OSCOOSC-AIS^ j 

ft, OSC^6\ wOn-TV KhSr§mt*St, AG C 
- . ^e— K^bALC^- K^fi^T £ £ 54c*lt»*5 0 . A 
20 LC^K^m 5 STtSi, #3ttllgl-3& 
I^fif #IMgtWMU X B It, OSCODCC^ 
t^T, MSCAMLT, ALC^-F^»^7> 

^Jf5o (0 3 5, SI 3 7-3 90S 1 3) 

0 SC©PW (B»*J»3£te#» (Loss Of L 

1 g h t) , £S»lfft*^*SS (Loss Of 
F a c i 1 i t y) , s< V 7* 4 V 9 >£v MC J: 5 

ft«ac9-tftffl) «:tfcffl^5 4;, OSC-AIS/Wh 
30 Obi try M^y^SrSrc, T«KflHciift-r5 0 
[0140] 

[fgWO^] £JLh, "W!tRI!LfcJ:5C, *SWJK ) 

[0141] tiontmats^ mmftmmmt'& 
(7)*^g^iMt8fit5^ fc k j: 9 , ytmm&v 

tcftm fCft* • ***** £ t tf*-T:# , Pt#@Fr 

[0 14 2] £l±OSftfflr*ft, «E*#«S*tfc*f§**r 
WcRWLfctf*, ^-^eo3t{§ 
#fct>afflT?» 5t £ fte 5 *-Cfc*-V\ 

[01] Sfi#ffi^^fA(0^r^S:/Tt@ 

[SI2] SONET^)STS-17U-A7t-77F 
50 ^r^-fH^Cfo^o 
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[0 3] ST S — 1 7 U'— A7t- -*r-y h<D±? •> a V 
(S'OH) W7-<^-/<-.yK (LO 
H) £rsftSrrSfc£>0>ET?&>3, 
[0 4] ST S — 1 7U- J*<T>it— Y?i&<r)s<"< V 

[05] STS-17U-AJrn7l — l>flL 
■C#<b^5 STS-n7 U— A^gj.B^-rs/cfeOHl-C-fc 

[06] OC— 192 (STS-192) ©7l^-i7 

* — hSr^-rH)-Cfc'5„ 10 

[0 8] «S#S^g|3gBWMUXA, WMUXBWS 
**fi5t^^-T0T-fo5o 
[09 ] Jt-f ^7V7"LWAW1 ~ 3«S*i^ 

[010] mtmmmm.<»itfe : %WL&*m & nf-^^ 

[01.1] 3te1>— t*^.^- J r^/'K7?7 A7i— h 20 

[01 2] at -if— c^ft^oscro^-f y 

[013] ^t-^f^OSCro^-ft>n 7 h 
2 3 <F)-<? )V=}-7 l J»s*<4 b<T>\ "?jVf-7 U~ £.(Dffif$. 

* tfLW-t Z> it *t> <o 0T- h 5. 

[01 41 M^fl^aSKWJte-^-tr^^ir*^^ 

* — :7^ — *0 S C I A(7^f-^Sm«B50S*#I^Sr^i- 
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